Humans are exposed to harmful pathogens and a wide range of noxious substances every day. 30
Introduction 54
The human body is continually exposed to pathogens or harmful agents. The immune system 55 possesses a set of defence mechanisms against these harmful pathogens and is composed of 56 innate (non-specific) and adaptive (specific) immunity (Nicholson, 2016) . The innate immunity 57 encompasses chemical, microbiological and physical barriers, in addition to other elements of 58 the immune system such as monocytes, macrophages, neutrophils, the complement system and 59 cytokines (Sperandio et al., 2015) . The innate response is immediate and non-specific, unlike 60 the adaptive immunity, which is considered the hallmark of the immune system with its 61
specific, yet slower response (Iwasaki & Pillai, 2014; Iwasaki & Medzhitov, 2015) . Mounting 62 an immune response against harmless foreign molecules is unnecessary and can lead to fatal 63 outcomes such as anaphylactic shock (Patosuo, 2014) . This deleterious response is typically 64 avoided because the adaptive immune response is triggered by the innate immune system only 65 when the latter recognises molecules of an attacking pathogen (Bonneaud et al., 2003; Lu et 66 al., 2016) . 67
Performance of the immune system is vital for defending the body from pathogens and it plays 68 a crucial role in health homoeostasis (Nairz et al., 2013) . It has been suggested that ingestion 69 of foods with immune-modulatory effects is able to prevent deterioration of immune function 70 or reduce the risk of infection (Kaminogawa & Nanno, 2004; Goldsmith & Sartor, 2014) . C1r, leading to formation of the membrane attack complex which eventually penetrates 119 bacterial membranes creating pores which lead to bacterial lysis (Peerschke et al., 2016) . 120
The second pathway of the complement system is known as the alternative pathway or 121 'properdin pathway', which is a failure to regulate low-level continuous formation of C3 122 convertase (Miwa et al., 2013) . Eventually, if a product of C3 convertase called C3b binds to 123 a bacterial cell surface, this creates an amplification loop for other pathways (Galluzzi et al., 124 2017; Trouw et al., 2017) . 125
The lectin pathway involves mannose-binding lectin (MBL). The initiating molecules for this 126 pathway (MBL and ficolin) are multimeric lectin complexes (Amiri, 2015). These molecules 127 bind to specific carbohydrates in the host to activate the pathway through enzymatic activity 128 of mannan-binding lectin-associated serine protease (MASP). The structural similarities 129 between C1 and MBL suggest that complement activation by C1 and MBL involves similar 130 pathways (Kozarcanin et al., 2016) . 131
All three pathways have the ability to activate the key components C 1-3, referred to as C3. 
Adaptive immune system 149
Adaptive immunity protects the human body from certain death by infection (Wong et al., 150 2014) . Once the innate response is initiated, it calls the adaptive immune system into play; then 151 both work together to eliminate pathogens (Zhu et al., 2015) . Unlike the innate immune 152 response, the adaptive immune response is slow but highly specific against pathogens, and its 153 protection is long-lasting (Cooper & Alder, 2006) . It is pointless to mount the adaptive immune 154 response against harmless foreign molecules, otherwise the adaptive immune response might 155 be deleterious (Witztum & Lichtman, 2014) . This is normally avoided because the adaptive 156 Table 1  325 shows the water-extractable and water-unextractable arabinoxylans in some cereals. 326
Reducing the molecular weight of the arabinoxylans not only increases their solubility in water 327 but also increases their biological health benefits (Li et 
Immunomodulatory potentials of arabinoxylans 342
It has been reported that oral administration of arabinoxylans extracted from wheat bran using 343 xylanases and alkali extraction has an immune-modulatory effect on both the innate and from wheat endosperm pentosan on U937 and Caco-2 cell lines. They reported that AXE 356 generated higher nitric oxide (NO) levels than (WEAX) and the increase in NO production was 357 dose-dependent. AXE was reported to be more effective than WEAX in stimulating IL-8 358 production . The most investigated type of arabinoxylans (MGN-3) has a low molecular weight with a low 387 arabinose-to-xylose ratio (0.5) which is similar to the enzyme-extracted 388 wheat bran arabinoxylans . Both polysaccharides appear to activate 389 macrophages but MGN-3 appeared to be more effective, which might be due to the higher 390 sugar composition ). 
Table2. Structural properties of AXs

